A study was carried out to look at the utilization of cowpea based diets on performance characteristics and haematology of broiler chickens. Raw cowpea, dehulled cowpea, dehulled cooked cowpea and dehulled roasted cowpea grains were fed to broiler chickens in an eight week feeding trial. A total of two hundred (200) day old unsexed broiler chicks of Marshall strain were allotted into five dietary treatments. Feed intake and growth were significantly (P < 0.05) reduced in birds fed raw cowpea and dehulled cowpea respectively. The feed conversion efficiency (FCE) and protein efficiency ratio (PER) also followed a similar pattern. Non significant (P > 0.05) differences were however obtained in weight gain, FCE and PER of birds fed control diet and those fed dehulled cooked cowpea in this study. Birds fed dehulled roasted cowpea also had marginal reductions in weight gain, FCE and PER when compared to those fed dehulled cooked cowpea based diet. The haematological studies showed lower (P < 0.05) values of haemoglobin, red blood cells, packed cell volume and white blood cells of birds fed raw cowpea and dehulled cowpea respectively. The best significant indices in this study were however obtained in birds fed dehulled cooked cowpea.
Introduction
Grain legumes are moderate to good sources of protein, containing 150 to 400 g/kg crude protein (Hedley, 2001) . The seeds of these legumes contain moderately high levels of protein and their amino acid profiles are generally comparable to that of soy bean meal, with the exception of sulphur containing amino acids.
When processed into meal, soybean has about with 44 to 48% crude protein, and is the major source of plant protein in poultry diets. However, the price of soybean meal was forecasted to increase higher on the international market due to the high demands in China and the emergent countries of Asia (Robinson and Singh, 2001 ).
As a consequence, there is the risk that this traditional source of protein for poultry would become too expensive and scarce in the years to come, particularly in low-income. It is therefore, necessary to search for good substitutes using readily available local feedstuffs. Among the potential sources of vegetable proteins are the cowpea grains (Vigna unguiculata) which serve as alternative to fat extracted soybean meal because they have similar amino acid profiles (Wiryanwan, 1999) . Cowpea grains are cheap and readily available leguminous seeds that thrive well where others fail due to their excellent adaptability to extreme climatic conditions (FAO, 1999) . Cowpea yields about 633 and 729 kg seeds per hectare with crude protein content of about 25% on dry matter basis (Dillon, 1987) .
However, the utilization of grain legumes in poultry diets remains limited, due to the variability in their nutritional composition and presence of a variable amount of anti-nutritional factors. It is well documented that feeding poultry with diets containing raw legumes can cause a number of nutritional disturbances (Farrell et al., 1999; Olkowski et al., 2001; Rubio et al., 2003; Teguia and Beynen., 2005;  
Materials and methods
Raw cowpea grains were purchased from open market at Ayetoro, Ogun State, South-western Nigeria. The grains were processed using methods prescribed by Apata (1990) and Akanji (2002) with slight modifications.
Air dried cowpea grains were soaked in water for 15 min, after which their coats were removed manually by hand. The grains were then oven dried and labeled as dehulled cowpea (DHC)
Cooking
A batch of dehulled cowpea grains were added to boiling water (250g seed /litre) and allowed to cook for 40 min. Thereafter, cooking water was decanted and cooked seeds were oven dried and labelled as dehulled cooked cowpea (DHCC)
Roasting
Another batch of dehulled cowpea grains were roasted in oven at 130 0 C for 25 min. The seeds were stirred at 5 min interval in the oven to allow uniform dry heating. The seeds were considered roasted when they became crispy to touch.
Thereafter, the roasted seeds were air dried and labeled as dehulled roasted cowpea (DHRC).
Experimental diets:
Five experimental starter (Table 1 ) and finisher diets (Table 2) were formulated in this study. The starter diets were formulated to contain 23% crude protein (CP) and 3200 Kcal/kg metabolizable energy (ME). The finisher diets were, on the other hand, formulated to have 20% CP and 3000 kcal/kg ME.
The control diet contained maize, groundnut cake, fish meal, palm kernel cake. Raw, dehulled cooked and dehulled roasted cowpea grains were incorporated into the diets at 20% level, respectively. All diets were supplemented with 0.3% methionine to ensure amino acid was not limiting for the chicks. The starter diets were given to the broiler chickens from week 1 to week 5, while the finisher diets were administered to the bird from week 6 to week 8.
Birds and management
200 day-old unsexed broiler chicks (Marshal strain) were purchased at Obasanjo Farms, Abeokuta, Nigeria. The birds were divided into five groups at 40 birds per group. Each group was replicated four times at 10 birds per replicate group. Feed and water were supplied ad libitum.
Vaccines against New Castle disease were administered to the birds immediately after hatching and at 28 days old. Gumboro vaccine was administered to the birds when they were 10 and 35 days old, respectively. Vitamins were administered to birds before and after each vaccination. Antibiotics were used when the birds were dewormed. Average weekly feed intake, body weight gain, feed conversion efficiency and protein efficiency ratio were used as measures of bird performance. The experiment was terminated at the end of 8 th week.
Proximate analyses
The proximate composition of the raw cowpea, dehulled cowpea, dehulled cooked cowpea and dehulled roasted cowpea grains were determined using the analytical procedures of AOAC (1990) .
Analytical measurements
In the 8 th week of experiment, blood samples were collected from eight live birds per group (2 per replicate group) through the use of syringe with needle into tubes for hematological study. Hematological parameters including red blood cells (RBC), hemoglobin (Hb), packed cell volume (PCV) and white blood cells (WBC) were examined outlined by Dacie and Lewis (1977) .
Statistical analysis
All data were analyzed using the analysis of variance. Where significant treatment effects were obtained, their means were compared using Duncan Multiple Range Test (Steel and Torrie, 1980). 
Results
The proximate composition of raw and differently processed cowpea grains were shown in 
Discussion
The results obtained on proximate composition of raw cowpea, dehulled cowpea, dehulled cooked cowpea and dehulled roasted cowpea grains studied were similar to the reports of 
Conclusion
In this study, better response indices were obtained in the birds fed diets containing dehulled cooked cowpea. This signified a better detoxification of the inherent heat stable and heat labile anti nutritional factors when compared to the other treatment methods used in this study.
However, despite the better response indices, the combination of dehulling and cooking led to leaching of some water soluble food nutrients.
Hence, more studies still need to be carried out especially at other processing methods that can drastically reduce anti nutritional factors without necessarily leaching the food nutrients.
Performance of pullet chicks fed graded levels of raw bambarra groundnut (Vigna 
